The process of learning creates interaction and coordination and finding solution. Students who are engaged in that process will find themselves useful as they have shared ideas. Sharing ideas is a significant part. Aims and Objective: This study aims to describe the application of mind mapping in music learning as an effort to increase students' critical thinking. It has not been commonly applied in practical music learning processes. Materials and Methods: This research was conducted with a total of 75 students of music education who took violin subject. Initially, they discussed the issue that related with a song, and it was followed by mind mapping to find the ideas. Results: Through this process, students are expected to get a comprehensive understanding, and obtain effectively relevant guidelines regarding the material that must be trained. Conclusion: Exceedingly students can generate critical thinking, which later give influence in song interpretation.
INTRODUCTION
In the education community, understanding the brain can help open new pathways to improve educational research, policy, and practice. Due to the educational process goes significantly with developments and changes in the brain that are continually changing throughout human life. Besides that, there is an argument which states that the most important insight for education from the field of neuroscience is that the brain is highly adaptive, a property called plasticity. [1] [2] [3] Plasticity is the brain's response to environmental demands. As Karen Evans said that learning is always related to social contexts and is an interaction between learners and their environment. For a long time, it is assumed that the primary brain development occurs in childhood. Today, this belief has clearly changed. It is now evident that the brain undergoes significant changes throughout life. 3 This is very interesting and becomes a good hope if it is linked in the context of higher education learning. The fact that the human brain continues to change and develop throughout life and it is greatly influenced by how it interacts with the environment. Then the brain's work will be more optimal if it is formed an environment that can support the learning process.
The process of learning creates interaction and coordination and finding solution. Students who are engaged in that process will find themselves useful as they have shared ideas. 4 He is the one who enlighten the teaching and leadership method in Indonesia education. He explained that students are given the flexibility to express their idea, feeling and creativity. Moreover, his method was named "among" which is defined as assisting, encouraging patiently. The relation between lecturer and students, students and students are warm to promote their creativity, initiative and desire to think and learn. Moreover, learning should see the local culture where it is applied. Next, he also explains the important of environment and culture. By comprehending these factors, both lecturer and students will reach the agreement how they should learn and how to deal with new things, difference, and conflicts as they understand the values of culture and environment. For example, Indonesia consists of 17.506 islands, 746 languages, and 1.128 tribes. It can be said that Indonesia is multicultural country, which enrich the national heritage and strengthen the identity of Indonesian as well. The uniqueness of Indonesia is priceless treasures that unite people in diversity. However, the diversity itself may trigger potential conflict among Indonesian or between Indonesian and foreigners. Knowing, learning, comprehending and applying the knowledge of culture in daily life will glue them and avoid the future conflict. Therefore, giving cultural knowledge to students is one practical way to enlighten them how to appreciate differences then go hand in hand with others in Indonesia and in the world. Securing this knowledge is a process to develop good characters such as appreciative, democratic, and tolerant. 5 In the learning process, any student deals with new things that give them information and knowledge from others. As a response there will intense communication and discussion. The process of getting the knowledge can be from the lecturer, friends, and e-learning or maybe blended learning as students live in industry revolution 4.0. 6 Blended learning was applied for this subject. It is a combination between face to face interaction and e-learning. It was designed to meet the students learning needs. Their learning needs were gathered by a set of questionnaires of needs analysis. In the procedure questions, blended learning was offered which were focus on mind mapping. Thus, students got a chance to attend and participate in blended learning. Some of them may start learning from the very basic level hierarchical of Bloom taxonomy which is remembering what, when and who of new knowledge. Once students understand the knowledge, they will go up to the upper level of it. When designing and examining learning strategies to promote critical thinking, educators often use Bloom's Taxonomy as a framework for instruction and assessment. 7 In the teaching learning process, student's way of thinking from the basic level and early step in thinking, before ending up in critical thinking. The higher they reach the hierarchy the higher the level of thinking skills. To get the higher ones, students learn from many sources and media, one of them is mind map which is designed to help them reaching the critical one.Following the Bloom taxonomy, the approach of teaching from the Among approach by supporting the process of reaching the critical thinking as students were given the situation which trigger their innovation, ideas, and evaluating information and knowledge, then creating something. As it promotes humanistic situation in teaching learning process. The teaching learning process provides students with cognitive skills such as understanding, arguing, negotiating, exploring, deciding, evaluating. All of them is in valued learning situation which trigger student's empathy, tolerance, and prudence. Critically, and deciding to accept or refuse information. This critical character is just a starting point of other magnificent characters, such as innovative, creative and accountable which are go side by side in developing outstanding characters. Therefore, the aims of teaching learning process through mind map is can be reached.
Critical thinking can be defined as the way someone's learn, identify, and processing any information before deciding the solution and creating things. Critical thinking is a conscious and deliberate process used to interpret or evaluate information and experiences with a set of reflective attitudes and abilities that guide thoughtful beliefs and actions. 8 Similarly, it defined as a reasonable reflective thinking focused on deciding what to believe or do. In reasonably and reflectively going about deciding what to believe or do, a person characteristically needs to independently judge the credibility of sources, identify conclusions, reasons, and assumptions, judge the quality of an argument, including the acceptability of its reasons, assumptions, and evidence., develop and defend a position on an issue, ask appropriate clarifying questions, plan experiments and judge experimental designs, define terms in a way appropriate for the context, be open-minded, try to be well informed, and draw conclusions when warranted, but with caution. 9 According to Chance, 10 critical thinking is the ability to analyse facts, generate and organize ideas, defend opinions, make comparisons, draw inferences, evaluate arguments and solve problems. Meanwhile, Robert J. Sternberg 11 stated that critical thinking comprises the mental processes, strategies, and representations people use to solve problems, make decisions, and learn new concepts. Thus, critical thinking can be also seen as the combination of well-prepared way of thinking which means cognitive part and maturity of mental condition as the process involved decision making. However, an important distinction was made by Paul. 12 This distinction is between critical thinking as simply rationalizing and defending a position or existing bias in an 'atomistic and sophistic' manner (weak sense), compared with a 'global and Socratic' challenging (strong sense) of previously held assumptions and an identification of contradictions in personal and social life.
There are two very different conceptions depending on how broadly or narrowly critical thinking is viewed. In the weak sense, critical thinking is a set of discrete micro-logical skills concerned with technical reasons, while in the strong sense it is a set of integrated macro-logical skills concerned with insight and the development of emancipatory reason. It is the holistic and Socratic sense of critical thinking that is of concern in an educational setting. Those who see critical thinking in a holistic manner suggest there are a number of phases 13 , that include (1) suggestions, in which the mind leaps forward to a possible solution, (2) an intellectualization of the difficulty or perplexity that has been felt (directly experienced) into a problem to be solved, a question for which the answer must be sought, (3) the use of one suggestion after another as a leading idea, or hypothesis, to initiate and guide observation and other operations in collection of factual material, (4) the mental elaboration of the idea or supposition (reasoning, in the sense in which reasoning is a part, not the whole, of inference); and (5) testing the hypothesis by overt or imaginative action.
However, it is also important for teachers to have a clear idea of the purpose of students' critical thinking assessment. The reason was a variety of possible purposes exist, but no test or assessment procedure fits them all. For this matter, 9 mentioned some major possible purposes, accompanied by comments as followed: (1) Diagnosing the levels of students' critical thinking. If we are to know where to focus our instruction, we must start with where they are in specific aspects of critical thinking. Tests can be helpful in this respect by showing specific areas of strength and weakness, (2) Giving students feedback about their critical thinking prowess. If students know their specific strengths and weaknesses, their attempts to improve can be better focused, (3) Motivating students to be better at critical thinking. Though frequently misused as a motivational device, tests can and do motivate students to learn the material they expect to be covered on the test, (4) Informing teachers about the success of their efforts to teach students to think critically. Teachers can use tests to obtain feedback about their instruction in critical thinking, (5) Doing research about critical thinking instructional questions and issues. Without careful comparison of a variety of approaches, the difficult issues in critical thinking instruction and curriculum organization cannot be answered, (6) Providing help in deciding whether a student should enter an educational program. People in some fields already use assessed critical thinking prowess to help make admissions decisions. Examples are medicine, nursing, law, and graduate school in general. Yet, the efficacy of existing efforts in selecting better critical thinkers has not been established. Research needs to be done in this area, and (7) Providing information for holding schools accountable for the critical thinking prowess of their students. A currently popular purpose for testing, including critical thinking testing, is to pressure schools and teachers to "measure up" by holding them accountable for the test results of their students.
The connection between critical thinking and music learning are the focus period which is needed in listening the music, the mental and emotion that are move while listening to the music. It triggers the mind to reach the relieve feeling when listening to and getting the sad soft feeling from the music. Sloboda separated study of music into two categories, namely musical enculturation and generative skills. Hallam and Lamont further explained that the study of enculturation is related to general development processes, namely the functions of the auditory system, innate musical abilities, which are very complex and different from each other. The kinds of musical learning subsumed under enculturation are best studied by using techniques and methods that do not require technical expertise, such as listening, rather than more specialized activities such as composing or performing. However, generative skills learn things that are more specific in music, such as performance, improvisation and composition. One strand of research has been focused on the role of practice in learning to play a musical instrument. 14 
MATERIALS AND METHODS

Mind mapping
Mind mapping technique was developed toward the end of the 1960s and has been employed in many different areas since the development. 15 As a note taking technique, the mind map allows individuals to "organize facts and thoughts" in a map format containing a "central image, main themes radiating from the central image, branches with key images and key words, plus branches forming a connected nodal structure". 16 In addition, the mind map helps students to assimilate new information, to think and to develop their conceptual schema. 17 With the mind map of the thinking process becoming visible, the flow of thinking can be clearly described, both direction and branches of thought patterns. In the mind map picture, there is a big picture of a topic, as well as detailed information that complements understanding, easy to manage information effectively and systematically, improve memory, creativity, and innovation, because there is freedom to create and innovate in making and developing mind maps. The preliminary stages of making a mind map are as follows: (1) find keywords, (2) remove non-key words, (3) categorization (of existing keywords), and (4) specify hierarchy, which is systematic ordering of information.
In classroom learning, in general, students initially make linear notes of the lecturer explanations and results of discussions with their classmates. Linearly making notes is very popular and the most liked activity by everyone because it is easy to make and requires less effort to sort and create specific and detailed filters to the things being written. However, there are actually weaknesses in this model. In addition to being monotonous and unattractive (due to the lacks of color and images), linear notes are difficult to understand because of the abstract interrelationships between concepts, and keywords that are mixed with non-key words.
Center is the title, theme, or basic idea of a topic, generally placed in the middle of the mind map (this is not a standard rule, but flexible according to student creativity). The center is divided from the information grouping into categories and sub-categories based on hierarchies that have been determined in the previous stage. After the center, category, and hierarchy are formed, the next step is to find whether there is a relationship/correlation between categories and sub categories. There are several stages in making mind maps in groups, in learning violin practices. These stages are adjusted to the critical thinking skills of each group. These stages in MMBL (Mind Map Based Learning) are as in Table 1 below.
Blended learning
Some expert agree that Blended Learning is the combination between e-Leaning and face to face interaction in the class. The difference is in the composition of both of them. It was not in education field which was firstly used, but in the business field. 18 The, it was used in higher education, then it was appeared in teaching and learning in the next year. 19 It can be defined that blended learning is a mixture of two different types of meeting which are face to face meeting and online activities. Online activities can be delivered through asynchronous and synchronous meeting. It is claimed that using blended learning can improve pedagogy; increase access or flexibility; and increase cost effectiveness 20 and Graham et al. [21] [22] In addition, there is growing needs for applying Blended Learning in teaching and the learning needs from students, thus the Blended Learning in this subject is categorized as open subject that can be taken by students anywhere and anytime. There were materials which were designed which matched with students lacks, wants, needs, procedure, input and so on. Everything was designed to improve their knowledge in violin musical instrument.
RESULTS
In a subject learning of violin musical instrument practice, there are several obstacles in the learning process. Students cannot master a musical work optimally and comprehensively. Based on the early observations, the problems were some students cannot remember the basic techniques which they have to master, do not have a shadow of the song as a whole, or cannot understand the background of a song. From the collegial discussion, literature review, and interview from students, thus mind map was the solution in this study. The data was taken from 2013 to last semester 2018, every year in one class consists of five students. There were 3 classes each year. Some students had repertoire songs based on the level of violin playing skills. Thus, each group collaborates to make a complete, comprehensive mind map, and details related to the songs which they will master. In five years, there are 75 students who were involved actively. The early data was gathered from the questionnaire of needs analysis, and the data was analyzed, then the draft of the material was designed which mind map was there as the key activities. The drafted material was evaluated by the experts of e-learning and content as the design of this subject is blended learning. After getting the final draft, it was ready to do the action for 5 semesters.
This subject is a compulsory subject that must be taken by first year ST. It consists of at least 16 meetings in one semester. The 16 meetings were divided into two modes of meeting; e-Learning and face to face interaction in the classroom. The composition of the blended learning is 50% for face to face in the classroom and 50% for e-Learning. It can be seen in Table 2 .
The Online Discussion Forum (ODF) had been conducted 100 minutes in a meeting. It was a halfcontrolled activity in the for m of theme-based discussion. The topics were matched with the material and tasks that they had in the e-Learning which provide controlled-practice. Before moving to e-Learning, students had learnt their new material, tasks, discussion and peer editing activities in face to face interaction meeting. They also got feedback not only from peer activities but also from the lecturer so that they have deep comprehension and full information that they need to do in the following e-learning class. Next, independent study plays as a reinforcement in this cycle as they need sometimes to push the knowledge to the long-term memory. Moreover, they got a flexible way to practice the English skills in their pace of study. Last, the cycle ends up in follow up phase in the form of review or assessment to check their knowledge and see if there is any problem while learning process in the e-learning 6 . Both lecturer and the student teachers need to follow the rules and follow the protocols before enrolling to the e-Learning class. It captures users' activities from logging in to logging out this course. The week meeting was open with introduction and greetings, then followed by the main focus that students need to do. They did mind mapping through ODF. The features of ODF are topics, started by, number of posting, reply numbers, editing tracking, personal message, and word count. The template of the mind mapping can be downloaded from the given icon in the meeting. Students followed the instructions inside the ODF once they click it. One of the topics from the ODF is to discuss the context of a song. They practice how to see the context. An example was given for them as a guide before in the face to face interaction or in the class and in the e-learning itself.
In the classroom or face to face interaction, there were steps that students need to follow before doing mind map. Initially, review of previous material was given as an opening activity. The purpose was to recall their memories, and build the knowledge of the new material by connecting them with their prior knowledge. It was hope that students got a helping hand in discussing the topic and doing mind mapping with their friends. Then, when it came to the mind mapping the flow were much easier for all of them.
In the mind mapping phases, they did the first phase, which was each group discusses the things needed to master and understand a song. The first phase is generally one or two meetings. In the first phase, each group has decided on a category for the mind map. Categories are determined based on strong reasons for the main things needed in mastering songs. In general, the categories consist of work background, analysis of work, relevant etude, technique (scale and techniques in violin instrument, such as legato, pizzicato, staccato, and etc.), and musical expression (dynamic, tempo, cantabile, fuoco, etc.).If a category has been set, the group can continue to the next phase. The next phase is hierarchy, as follows: the background of the work consists of composer background, the era of the song was made (era/period), related to the style of play, the story behind song making, analysis of the work consists of the structure, shape and texture of the song, etude and technique relevant to the song.
Etude is a repertoire needed to strengthen the specific technique of a song; therefore, students determine etude after analyzing the work. The things that must be understood in the analysis of the work are structure, shape, song texture, and background of musical work. After getting a shadow and understanding through work analysis, students must be able to analyze difficult parts technically, and decide what ethics will be used to overcome the difficulties of the technique. For example, in the Sonata Mozart Kochel 301, the important part that students must give attention are in measuring [22] [23] [24] [25] [26] . Because in that period there are contrast dynamic and double-stops technique. The contrast of the dynamic in the measures comes from pianossisimo (very soft) suddenly turns into a forte (very hard), like the following piece of song. Another part that must be considered is the use of a double-stops technique. The double-stops is one of the techniques in the violin, such as reading two notes together and crossing strings to doublestops [23] . Following the song piece in the Sonata using double-stops techniques. As it has a double-stops technique, which can help students focus on practicing double-stops techniques, so that later the song can be played with a good double-stops and a good intonation. Besides etude, other things that need to consider are basic techniques, such as scale, legato, and so on. All these things affect the interpretation of playing songs. Mind mapping is very useful for overcoming problems in learning the violin practice. To unravel and map clearly the things needed in understanding a song as a whole, to get an appropriate interpretation of the picture, in order to convey the song as well as possible. Related to the stages in the MMBL (Mind Map Based Learning) described earlier, there are eight stages in accordance with the abilities of each group of students. In the sense that groups of students who are active and have good critical thinking can immediately jump at the top stage. Where the upper level MMBL students are required to be more active, independent, and critical, compared to the levels below. This is directly proportional to the diminishing dominance of lecturers as the MMBL level becomes higher.
The first stage of MMBL
In its application to the violin practice class, described as follows. At the first stage of MMBL, center is a song that has been determined by the lecturer. The lecturer also determines the categories. In this case, the categories are related to the things needed to be able to understand the song, including scale, expression, etude, song background and so forth. In addition to categories, lecturers have to also prepare hierarchies or sub-categories. For example, for the etude category, several numbers from different etude can be chosen, according to the students' need for song mastery. At stage one it is still the lecturer who determines the numbers and titles of the etude, this is included in the keywords, and determines if there is a correlation between hierarchies and categories.
The second stage of MMBL
In stage two, the mind mapping picture is actually the same as stage one. The difference is that in stage one the lecturer has completed mind mapping with the lines of correlations, in stage two students are involved to look for correlations between hierarchies. The example for the predetermined category is Etude, which consists of several different Etude numbers and titles. From the different numbers and titles, discussing different violin technical skills, and at the same time it is very possible to have the same discussion. For example, in Etude by Enrico Polo no 1, the focus of the skill to be formed is the Double-stops technique, as it can be seen in the next piece of notation in Figure 1 .
Etude Polo has a different concentration with etude Kayser no. 13, which is displayed in Figure 2 .
In Etude Mazas no. 13, skills that want to be trained more to the difference between staccato and legato, as well as attention to the accent mark on certain parts. Although the two Etude numbers have different focus, there are important things to note in the two numbers, namely intonation. Intonation becomes vital in playing double-stops on Polo no. 1, so it is equally important to be able to play the notes on Etude Kayser no. 13 with good intonation. Then, a correlation line can be drawn that connects the hierarchy in Polo no. 1 and hierarchy in Kayser no. 13 . Critical thinking at the basic stage can already be developed at this second stage of MMBL if students can analyze and find correlation relationships between hierarchies.
The third, fourth, and fitfh stage of MMBL
In MMBL stages three, four, and five students are involved in filling in keywords. The difference in the three stages is that in stages three and four there is a process of discussion between lecturers and students, in stage three the dominance of lecturers, stage four lecturers provide more space for students to explore, whereas in stage five lecturers only pay attention from the outside and direct as necessary. The following picture is a picture of mind mapping stage three; the lecturer gives students the opportunity to be involved in determining keywords and correlations. Example of mind mapping stage three in Figure 3 below.
Following is a description of mind mapping in stage five, where the lecturer has prepared branches for hierarchy. However, students are looking for relevant and appropriate key words to fill in these hierarchies. It can be seen in Figure 4 below.
The application of keywords to fill in the hierarchies of violin learning is as follows, as an example, one of the categories determined by the lecturer to understand the song (center), which must be an analysis of the song (category). And the lecturer has made branches of five hierarchies, students are invited to try to fill in the keywords in each hierarchy. Groups that still cannot understand the song analysis can be placed in the third stage of MMBL, where the lecturer assists intensively. For more independent groups, level four can be directly applied, students continue to discuss with students with dominance on students. For groups that are active, and quite critical are placed at level five, lecturers only pay attention to the key words proposed by students. If the song analysis category, so the hierarchies or analysis that must be done on the song include analysis of melody, harmony, song form, tempo, and expression. These hierarchies can be continuing into new branches (sub hierarchies). For example, in the expression hierarchy, dynamics, phrases, articulations, and so on can be made.
The sixth and seventh stage of MMBL
Determination of the number and content of hierarchy, and correlation based on student discussions accompanied by references to reading sources.
It can be seen in Figure 5 that the example of the seventh stage of image above looks similar to the description of the sixth MMBL stage, namely the center and the number of branch categories determined by the lecturer. However, if at stage six keywords for a category are given by the lecturer, students are given space to discuss to determine the keywords in each category at stage seven. It can be seen in Figure 6 below.
The category in Figure 6 illustrates the categories of the is very open for students to explore ideas, it is very possible that there are different patterns and forms of mind mapping in different groups. In the application for several years in violin practice class, mind mapping is formed from the center of a song, in general the categories consist of etude, scale, song analysis, and context of the song. However, the categories can be in different order for different groups. All processes of mind mapping were calculated and classified, then analyzed. The result in the process of mind mapping can be seen in the Table 3 below.
There was similar trend for the first phase and the second one in 1 semester. It stayed in around 5 or 6 students who participated. In the next phases 3 and 4, the numbers raise steadily, but there was significant raising from 6 to 9. Then, it was followed by 13 in the phase 5. In this phase, students had more confidence to share and get involved in the any topics. It can be said that more than half students were active. The last three phases the improving quantity was also followed by the quality of the thinking as they were able to meet whole phase in mind mapping. Phase 6 and phase 7 are 14 and the last one was 15.The result of the MMBL for 5 years can be seen in the Table 4 .
The table shows the score for five years in doing the mind mapping. The number was gathered from the calculation of those who participated in mind mapping discussion. The improvement was happened as get familiar with the mind. As they reached the goals means they are categorized as critical thinker. They showed not only their cognitive skills but also their thinking order, which also means the ability to have critical thinking in music.The design of teaching learning process promotes the situation which triggers their initiatives, ideas and creativities. The nature of among approach by Ki Hajar Dewantara that learning should provide the students with humanity feeling and context. It prompted them to get involved in any comfortable situation thus they would end up in friendly discussion. Thus, critical thinking can be fulfilled if students are given these situations above. Students are no longer passive participants who take everything are given in the class, e-learning class and daily life, without questioning the ideas. They start questioning, judging, evaluating information and creating something useful.
CONCLUSION
Differences in order are formed due to considerations of more important things that are owned, controlled, or done. There is a group of students who think that mastering skills technically is the most crucial thing to have, so the most important category for this group is related to scale and etude. In this group, there are more branches in the hierarchy than those related to song analysis and background work. There are also groups who argue that the most important thing is understanding textual songs, such as details of the song. What most important is that each student must understand the reasons behind the selection of categories and hierarchy in the mind map. 
